box ► Humanitarian crises have immense short and longterm health impacts, yet the evidence base for best healthcare practices in humanitarian settings is limited. ► The global health research community can and should play a significant role in addressing the evidence gap in humanitarian health by studying important scientific questions that can only be addressed by conducting research in humanitarian settings. ► There are several effective strategies that can be used to address the many unique challenges of conducting research in humanitarian crises. ► Global health researchers, research funders, policymakers and practitioners should recognise humanitarian health as integral to progress in global health. ► Research in these challenging settings requires consideration of flexible methodologies, research ethics, multisector partnerships, engagement with available public health information systems, collaboration with local communities and leaders, research capacity and multidisciplinary approaches that cut across multiple health domains.
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AbSTrACT
Globally, humanitarian crises-such as armed conflict, forced displacement, natural disasters and major disease outbreaks-affect more people today than at any point in recorded history. These crises have immense acute and long-term health impacts on hundreds of millions of people, predominantly in low and middle-income countries (LMIC), yet the evidence base that informs how humanitarian organisations respond to them is weak. Humanitarian crises are often treated as an outlier in global health. However, they are an increasingly common and widespread driver of health that should be integrated into comprehensive approaches and strategies, especially if we hope to achieve ambitious global health targets such as the Sustainable Development Goals. The academic research community can play an important role in addressing the evidence gap in humanitarian health. There are important scientific questions of high public health relevance that can only be addressed by conducting research in humanitarian settings. While working in these settings is uniquely challenging, there are effective strategies that can be employed, such as using flexible and adaptive research methodologies, partnering with nongovernmental organisations and other humanitarian actors, and devoting greater attention to issues of research ethics, community engagement, local LMIC-based partners, building humanitarian research capacity and collaborating across disciplines.
InTroduCTIon
Today, more people are impacted by humanitarian crises than at any point in recorded history. One in six children lives in close proximity to a conflict zone 1 In recent years, humanitarian crises have become more frequent, more protracted, more complex and more costly, stretching an underfunded humanitarian response community to its limits. 4 5 Humanitarian crises include: (1) man-made disasters, including armed conflict, forced displacement and refugee crises; (2) natural disasters, such as floods, hurricanes, earthquakes and droughts; and (3) major infectious disease outbreaks. Often, multiple types of crises occur simultaneously, such as armed conflict or natural disasters combined with famine and disease outbreaks. All of these types of crises have a severe effect on human health, with a disproportionate impact on disadvantaged populations and people in low and middle-income countries (LMIC) who are impacted by humanitarian crises more often but are generally less prepared for them.
Immediately following the onset of a crisis, acute health problems of trauma, injury and the spread of infectious disease are the primary concern of humanitarian response organisations. However, humanitarian crises BMJ Global Health also have many long-term impacts on health and the environment. As health systems are disrupted, damaged and/or overwhelmed, healthcare is challenging to deliver. For many, crises also mean the loss of livelihoods, displacement from their homes and communities, emotional distress and social suffering. Health problems are exacerbated for people with pre-existing health conditions and new health issues arise. Humanitarian crises impact almost every aspect of health, including but not limited to: maternal and child health; infectious disease; injury and other physical trauma; sexual and reproductive health; nutrition; and noncommunicable diseases such as diabetes, heart disease and mental health.
What is the role of the research community in addressing the health impacts of humanitarian crises? How can research help improve the quality of health services during and after crises? Are there important scientific questions that can only be addressed by research in these contexts? How do researchers work in these challenging settings without impeding humanitarian assistance and ensure that research findings benefit affected populations? How are successful, equitable and sustainable research collaborations built with local researchers in humanitarian settings? Is there an advocacy role for health researchers?
To explore these questions, the Fogarty International Center at the US National Institutes of Health convened a committee of experts from research and humanitarian communities, chaired by the authors of this paper. The resulting project, Advancing Health Research in Humanitarian Crises, brought together a broad range of stakeholders and experts with diverse experiences in different health areas and from many geographic regions, especially LMICs, to share lessons learnt and explore how to catalyse timely, high-quality, ethical and actionable research in humanitarian crises and encourage uptake of evidence into humanitarian policy and practice.
To date, this project has consulted 179 individuals from more than 80 organisations representing humanitarian, research, policy and research funding communities. Building on these consultations, the challenges and opportunities for health research in humanitarian crises were discussed further at a workshop hosted by the Fogarty International Center in April 2018. This paper highlights several of the findings and learnings from the workshop and subsequent analysis, focusing on a few key messages: 1. Humanitarian health is integral to global health. 2. The global health research community plays a critical role in addressing the significant evidence gap in humanitarian health. 3. There are important scientific questions of high public health relevance that can only be answered by research in humanitarian settings. 4. While humanitarian health research is uniquely challenging, many effective strategies and approaches can be used.
HumAnITArIAn HeAlTH IS InTegrAl To globAl HeAlTH Developing global health strategies without significant attention to the humanitarian context is like building a hospital without an emergency room. Far too often, humanitarian crises are treated as outliers or exceptions, and subsequently are neglected in the formulation of health programmes and strategies. The unfortunate reality is that humanitarian crises are common and widespread experiences driving human health worldwide. If health in fragile contexts is not prioritised by the global health research community, it will be very difficult to achieve ambitious health goals on a global level. Much of the world made remarkable progress on the Millennium Development Goals (MDG), which United Nations (UN) member states committed to achieving by 2015. However, countries affected by conflict and fragility consistently lagged behind other LMICs on these goals 6 and none of these countries achieved a single MDG. 7 The UN's updated 2030 Sustainable Development Goals (SDG) set even more ambitious targets for many healthrelated areas. Populations affected by conflict, such as refugees and internally displaced persons fleeing war, cannot be overlooked if we hope to achieve the SDGs. 8 Likewise, reducing the impacts of natural disasters and hazards on health is critical to achieving the SDGs, as recognised by the UN Sendai Framework for Disaster Risk Reduction. 9 For instance, SDG 3-Ensure healthy lives and promote well-being for all at all ages-includes targets for reducing maternal and child mortality. While maternal and child mortality rates are declining globally, they are significantly higher in fragile and conflict-affected countries than in stable countries. 7 In fact, children in fragile or conflictaffected countries are twice as likely to die before the age of 5 compared with children in other, more stable LMICs. 7 SDG 3 also includes targets for infectious diseases, which are incredibly difficult to manage in conflict-affected settings as seen in the current Ebola outbreak in the Democratic Republic of Congo, the recent cholera outbreak in Yemen and stalled efforts to eradicate polio in parts of Afghanistan, Pakistan and Nigeria. 10 Similarly, the economic, political and healthcare crisis in Venezuela is marked by the spread and re-emergence of vectorborne diseases, such as malaria, Chagas disease and dengue, undermining efforts to eradicate these diseases from Venezuela and neighbouring countries. 11 Other health-related SDG targets, as well as targets related to clean water and hunger, are also much more difficult to achieve in humanitarian settings. Given the increasing frequency and impact of humanitarian crises worldwide, along with their protracted nature, these settings cannot be ignored. Rather, efforts that integrate humanitarian settings into comprehensive approaches are likely to make more significant contributions to global health goals.
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THe need for reSeArCH In HumAnITArIAn SeTTIngS Research is important and often necessary to understanding how to best improve health and health services in humanitarian crises. There are unique scientific questions of high public health relevance that can only be answered through research in humanitarian settings. For example, research can help determine which health interventions are most effective in humanitarian settings, when new or adapted interventions are needed and how to best deliver care in crisis settings. However, not all research questions should be answered in this context-'If the research question could be answered in a nonemergency setting, then it should not be answered in an emergency setting,' as recommended by the Inter-Agency Standing Committee (IASC). 12 Unfortunately, the quantity and quality of evidence used to inform the humanitarian response is severely limited. There are many reasons for this weak evidence base. Organisations and institutions responding to humanitarian crises-including local and regional governments, national and international non-governmental organisations (NGO), and UN agencies-are already overstretched and underfunded. Research is not typically perceived as a priority when immediate survival needs of populations need to be funded and administered. Furthermore, public health information systems, when available, may be disrupted or politically biased during such crises. 13 14 Consequently, there are limited and lost opportunities for systematic data collection, analysis, critical reflection and dissemination to the broader humanitarian community. Humanitarian practice and policy, therefore, are too often based on anecdotal experience, rather than rigorous, scientific research. 15 Researchers face a number of challenges when conducting health research in humanitarian crises. Most humanitarian crises affect already low-resourced settings. Academic researchers generally do not have the skills or expertise to work in unstable settings, where they must deal with safety and security concerns, political sensitivities, damaged and overwhelmed health systems, and logistical challenges. From a methodological perspective, traditional research designs may not be appropriate for humanitarian crises. For instance, identifying a control group may be impractical or unethical, baseline data may not be available and dynamic settings may require changes to study designs with little notice. Researchers may face ethical dilemmas in balancing urgent health needs with research goals that may have long-term benefits or in obtaining informed consent from extremely distressed and vulnerable populations. On top of these obstacles, humanitarian settings require coordination with myriad local and international actors and stakeholders who are rapidly changing with many only having short-term and limited mandates or missions for humanitarian response. Funding opportunities for humanitarian research are also few and far between.
Therefore, it is not surprising that a recent comprehensive and systematic review of currently available evidence on public health interventions in humanitarian crisis settings found that very little evidence exists, and what does exist is often low quality, with weaknesses in study designs and methods. 16 The review highlighted notable deficiencies for research related to non-communicable diseases, sexual and reproductive health, and water, sanitation and hygiene. 16 The lack of research and evidence-based practices in humanitarian crises leads to a reliance on research findings from 'stable'-typically high-income-settings to inform decisions about health interventions. However, health interventions proven to be effective in a stable country cannot simply be 'imported' to a crisis setting where health systems may be damaged, infrastructure is weakened and populations have experienced exceptional trauma. It already takes several years for research evidence to reach clinical practice in stable settings; adapting this evidence for more challenging settings can take much longer.
Developing and evaluating interventions in stable settings and then waiting to test them in humanitarian settings is not an effective or efficient research strategy. Instead, research needs to be done with and for populations affected by humanitarian crises to determine interventions and models of care that are feasible, effective and appropriate for the context. In some cases, testing health interventions in crisis environments is the only way to determine their effectiveness. For example, we cannot fully know if vaccines and therapeutics for Ebola virus are effective without studying them in the context of an actual Ebola outbreak and under strict ethical guidelines. 17 18 When most research is designed for and conducted with populations in stable and high-income settings, we are neglecting more than 132 million people in need of humanitarian assistance, 19 who disproportionately face early mortality and excess morbidity. Furthermore, research in humanitarian contexts may ultimately yield models and tools that can then be expanded to nonhumanitarian settings. Just as military medicine has often led to innovations for civilian health ranging from surgery to mental healthcare, humanitarian settings often necessitate innovations that can improve nonemergency care. For example, innovations in mHealth and digital health for emergency settings can also be used to improve care in other settings with access and resource constraints. 20 Health research in humanitarian crises is needed to ensure that humanitarian action is evidence-based, effective and sets the stage for postcrisis health planning and rehabilitation. Some argue that it is unethical to not conduct research in conflict and crisis settings as the current evidence base is so deficient. 21 Continuing to use practices that are not contextual and evidence-based may harm affected populations. Additionally, humanitarian responses cannot be expected to achieve optimal health outcomes without a rigorous and scientific evidence base. vaccine) in a humanitarian crisis? ► What is the most effective way to identify the needs of the population affected by a disaster? 22 Descriptive epidemiology ► What are the causes, spreading patterns and risk factors for (a specific disease or health condition) in humanitarian crises? ► What are the stressors faced by populations in humanitarian settings? 25 ► What is the additional burden of neonatal mortality in different emergency situations (eg, conflict, acute vs protracted, natural disaster)? 23 ► How can public health information systems be better leveraged in humanitarian settings for determination of mortality and morbidity? 13 14 Discovery ► What new health interventions (eg, treatments, vaccines, technologies, etc.) are needed for humanitarian crises? ► Develop and validate strategies to identify preterm babies at the community level by CHWs and family members. 23 Intervention research ► What are the most effective mental health and psychosocial interventions for conflict-affected children? 39 ► How effective is (a specific evidence-based health intervention) in a humanitarian setting? ► What are the most effective interventions to reduce childhood morbidity and mortality, and improve well-being after a disaster or in other humanitarian emergencies? 22 ► What are the effects of breast feeding promotion interventions, including integrated breast feeding, on breast feeding rates and duration after a disaster or in other humanitarian emergencies? 22 Implementation research ► How can evidence-based health interventions developed in stable settings best be delivered or implemented in humanitarian crises? ► What are the most effective ways to culturally adapt existing mental health and psychosocial support interventions for use after a disaster or in other humanitarian emergencies? 22 Health system research ► How can the quality of health services in humanitarian settings be improved and sustained? ► What attributes favour an adaptive, responsive and resilient healthcare system? ► What approaches do people affected by humanitarian crises adopt to successfully gain access to health services? ► How to get the right balance between emergency service delivery and long-term systems strengthening? 30 ► What healthcare delivery models work best in humanitarian contexts? And what kind of actors can best implement such models and deliver the best results? 30 Questions from previously published research agendas or literature reviews include references to the source publication. CHW, community health worker; IRB, Institutional Review Board.

reSeArCH prIorITIeS In HumAnITArIAn CrISeS
Research should only be conducted in the context of a humanitarian crisis for research questions that cannot be addressed in non-emergency settings. The IASC further recommends that research questions: respond to a recognised gap or need; ensure fair and direct benefits to participants with minimised risks; and include planned dissemination to participants, collaborators and funders. 12 With these principles in mind, there are many important scientific questions that require research in the context of a humanitarian crisis and several groups have developed research agendas accordingly. Evidence Aid, an international initiative supporting the use of evidence in humanitarian action, consulted a broad range of humanitarian practitioners, policymakers and researchers to identify priority areas of research in need of updated evidence and 4 of the top 10 are related to health: water and sanitation, nutrition and food security, maternal and child health, and mental health. 22 More detailed humanitarian health research gaps, priority questions and agendas have been articulated in areas such as: neonatal health, 23 child protection, 24 mental health and psychosocial support, 25 non-communicable diseases, 26 27 sexual and reproductive health, 28 ethics 29 and health systems research. 30 Table 1 presents several illustrative research questions, some of which are based on the aforementioned research agendas, that can only be addressed in the context of humanitarian crises.
While these questions are focused on humanitarian contexts, studying them may also provide insights that are relevant to public health more generally. For example, mental health outcomes from collective trauma compared with individual trauma can be more effectively studied in a humanitarian crisis. The impact of social networks on risk of depression and post-traumatic stress disorder after bushfires in Australia 31 can be used to better understand the social patterning of mental illness in non-crisis settings. Similarly, biological pathways associated with resilience BMJ Global Health after humanitarian crises 32 can inform physical and mental health promotion for general populations. Research in humanitarian settings can also uniquely examine the interaction of social, ecological, environmental and/or economic factors with multiple domains of health problems through syndemic theory and systems science. 33 STrATegIeS for HumAnITArIAn HeAlTH reSeArCH For many in the global health research community, the challenges and risks associated with humanitarian health research dampen or outweigh their interest in this field of study. This may also explain the reluctance of funding agencies to invest in such research. Yet, there are a variety of strategies that can be used to address these challenges and mitigate risks. Based on the learning from the Advancing Health Research in Humanitarian Crises project to date, several principles for conducting research in humanitarian crises are highlighted in this section, grouped into principles specific to humanitarian crises and more general principles for LMIC-based research that are especially important in humanitarian settings.
research strategies specific to humanitarian crises Use flexible and adaptive methodologies. Humanitarian crises are unstable, unpredictable environments and as such, researchers should be prepared to adjust study parameters and methodologies as needed. However, researchers should not compromise the rigour or quality of their work as they must ensure that findings are valid and can inform humanitarian practice and policy. This includes conducting randomised controlled trials and other strictly quantitative analysis when feasible. Mixed and qualitative methods should also be considered as they can be equally robust and may be more appropriate for humanitarian settings. For example, qualitative methods can make an important contribution to interpreting mortality estimates, which often have wide confidence interval in humanitarian crises. 13 14 Other research actors, such as funders, ethical review boards and journal publishers, should similarly be aware of the importance of flexible and adaptive methodologies in these settings.
Partner across the humanitarian-academic divide. While humanitarian organisations and academic organisations have extremely different cultures, time frames and missions, partnerships between these two sectors can be especially fruitful in humanitarian health research. Academic institutions are experienced in designing and conducting high-quality studies while humanitarian organisations have the logistical capabilities and relationships with local communities necessary to operate in humanitarian settings. 34 Collaboration between the two is critical, and often necessary, to produce research that is rigorous and actionable. Notably, several humanitarian NGOs are deepening partnerships with academic research institutions and others already have or are developing their own in-house research capabilities. At the same time, several academic institutions are engaging in humanitarian training, education and research activities with a range of humanitarian actors.
Strategies for conducting research in lmICs that are especially important in humanitarian crises
Engage with affected populations and communities. Populations affected by crises are especially vulnerable and often severely distressed. They should not be treated solely as research participants, but rather as partners throughout the research process to help ensure that the research is addressing the highest community priorities and is conducted in a culturally sensitive manner. Engaging local communities and affected populations enables community trust, improves research designs and provides a pathway for research dissemination, resulting in higher quality research and more actionable findings.
Local leadership. Whenever possible, local actors-including researchers, national and local NGOs, governments and communities-should lead research efforts, in partnership with the international research and humanitarian communities. If they do not have the capacity to lead these efforts, they should be actively engaged as much as possible. Local partners understand cultural and historical context and are better linked with local communities, and their engagement improves the quality and relevance of research. Political, institutional and societal dynamics are especially important in humanitarian research and local actors are key partners in navigating these factors. 35 Support to local organisations, such as NGOs, should also consider the sustainability of those organisations and retention of local experts in their home countries. Leadership by local actors increases the sustainability of research efforts beyond crisis events, contributing to preparedness and resiliency against future crises and disasters. For partnerships between international and local researchers to be sustainable and equitable, guiding principles of collaboration need to be established regarding data sharing and ownership, publication and dissemination of findings, compensation for research efforts, opportunities for further training and recognition in social and traditional media. 36 37 Build local and global humanitarian research capacity. Conducting health research in humanitarian crises is uniquely challenging and as such, requires specialised research skills. Building the capacity of academic and NGO-based researchers in and from regions affected by humanitarian crises leads to better preparedness and resilience to future disasters. It is important for training efforts to focus on the bidirectionality of learning to ensure that researchers from high-income countries gain methodological skills as well as the interpersonal skills and cultural competencies needed to work in challenging humanitarian environments. Ultimately, achieving the goals of local leadership and funding to local organisations will require strengthened local capacity and retention of researchers. Beyond research training, strengthening public health information systems enables valid, reliable and timely data BMJ Global Health Collaborate across disciplines. Humanitarian crises impact almost all facets of human health. Affected individuals and communities may suffer from multiple conditions simultaneously and as a result, humanitarian responders may be expected to deal with a broad range of health problems. Furthermore, political, social, environmental and economic factors and their effects on health must be considered in humanitarian settings. Researchers should take a multidisciplinary approach across health disciplines and an integrated approach beyond health disciplines, while also being aware of the broader contextual factors affecting study populations.
Leverage existing tools and networks. While very little humanitarian health research is currently being funded and is mostly supporting researchers from outside the affected settings, there are many organisations actively working to address the gap. These efforts, some of which are described in table 2, build relevant capacity and develop resources such as: systematic reviews of humanitarian research; repositories of scientific literature; platforms for sharing humanitarian data and study protocols; ethics guidelines; and new funding opportunities.
ConCluSIon
Humanitarian crises are having a bigger impact on human health now than at any time in recent history, yet the evidence base that informs humanitarian practice and policy is lacking. While research in these settings is especially challenging, there are reasons to be optimistic.
Awareness of the need for evidence in humanitarian health is growing among academics, humanitarians and research funders. In some protracted crises, such BMJ Global Health as for Syrian and Palestinian refugees, significant research efforts are building a formidable evidence base. And while there are limited research funding opportunities specific to humanitarian crises, several research funding agencies are supporting humanitarian research through other non-specific funding calls. Furthermore, humanitarian NGOs, such as Médecins Sans Frontières and the International Rescue Committee, are strengthening the internal research capacities of their staff and deepening partnerships with academic researchers. Several universities have established humanitarian programmes with research components, including Harvard, Johns Hopkins, the London School of Hygiene and Tropical Medicine and the American University of Beirut in Lebanon.
Still, humanitarian health needs remain formidable. Humanitarian health should be recognised as a key research priority and integral to progress in global health, not an outlier. Without this, we will never be able to comprehensively address high-burden global health needs nor achieve the ambitious SDGs.
Global health research funders must also recognise that researchers face unique challenges in conducting research in humanitarian crises and should consider strategies that address these challenges. These include investing in humanitarian health research capacity, supporting multisector partnerships, accounting for complex ethical and methodological issues and ensuring that local partners are engaged and play leadership roles whenever possible. Collectively, improving the evidence base for humanitarian health can improve the lives of millions of people worldwide.
